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(54) BKfl®«ft] »lifcStlfc«fci-^x^hOCFy*«»WS 



(57) [£ft] 

[RBI NWfcSftfc*K©*7"i>** 
#Pfc*V*T, feStfT^x* hfcStl/Cn 

7*S?x* ho*4:B fin y?«fl*S81t5*l£ 

£*#ft£ftfc*£ic:, %o±y*?x.9 bA-(l) #n y 
^f-efttttitf, *<0*7?*9 hA-(l) ©£?k & 
0\ llrl^©*-e©PtS£ti> i<D*"7V*t H- 
(l) fcH^BWUHtfcSidfflMlo^^x^ hA-(2) © 

7^KA) Rl<fc(K ^©^T^x? t-A-(l) , 

*x* hA-a) bWL*mKh6±mm<o±x<o*7 ' 

. Vx-t hA-(2) , XV. *Odr/i?xf HA-(l) i«H=- 
00 &ps^*5. 




[#fFM#©|SB] 

[»*:*2]'j»8En s ,^s*o*ofc«!rE^-3 r ^x^ h 

1rtV*ir H©B»^*©y©B«jMfcM+5ia»«: 
^tigl©tt#i:, fJfS^^x^ h©«8iRTfiffle:i- 

WEoy^«#ptff5rfct«li:i-a«3lWi|cB« 20 

©KSflsSftfcsss©*:/*** i^qyy-sMm 

Il»**3] IWEoy^ 77^^14, JEfc, fflffififflfc 
SJtfc**:©;*-:^** h©M*Jt©B)B»«:*i1B 
3 ©ft«£=fi-fa r t zw®k-tmim2 tia*©R 

lflS*ftfc«»©d-^x^ h©ny*IH#p*tfe. 
[M**4] WlESl, J&2XtJ5»3©tt«tt» MCn 

»ti-5»*«3tSBtt©»jBft:Sftfca«©*^* 

l!l*«5] fiSEBy^77<f^©*«:XH:i'3-K 30 
ft, SWEoy^5*©*ofcd-7-5?3:^h©*«:t«^ 
TVx* h©^T©M^7'^x> h©£W< ft±&© 
Hf!©*:^* K*»6»Jg©±flaBfc«fje©Ef-KJ: 

h ©45 *©£«:& <i«K4*£©fc£©*#fctt, hSIB# 

Bl± 0 t,Ttttj!)5±-C©BS*ill»E?i|*ii-CidE 

iria^l©1ff8tt, «WEoy^S*©*ofc^-^i^ 
h©45*K:«<llWB»S©sa*©SX*S>J't'lc*Jft5W 40 

t!iE^2©jfaft®5:^J^©#^yv ? x^ H&ftfcj; 

«P7^M©fcofci-7^^ >©*#«:* U 
SlE3t ! ?5ll t CK:»rt5-f:©ffi©*7*5?x^ f«ft#ttC^ 
X(0gU~f 5?x * h ©»£* U IMBft 3 ©ft® 

ft, Ks^?y*©ifE»s©E^©^SKio-e*Sii 
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mux 6 1 »© ufc«^-. Roy 

^ff*©*ofc^5?x^ l> ©£»£»-, tt*7*i?* 
«sfiF?E1-5^Sa»«:**t5wttJ:9, ±IBffffi©P 

tts^E«©BSflsSitfc«S©*7*e>** h©n y y 

JfLT, 9 T*t©^T 

©*H©tt#*7*^*^ h©±T©**7*v?x*hi x 
h#At8lMJ:9J&©&T©HM© 

lOf'tPy^J^fx^ h*5??Si-5^tft 

y * fcfffcfe^r tl:1*«i:i-arf*ftS^fca»©* 
;7Vxy h©ny ' 
MNt98] Mfli*Hfc«fc©ir/S?x^ h©IEft£ 

HulEas/^M*©feofc#^7i>xy hfli^Sc 
#LT, ^#*7*v?x^ h/5SJi1-5B®i l 9Tffi©^T 

©»l©S#;i-:/$>** h©^r©^7*^x^ ht, 

a**??** \-mtm%z*i±®.o)&x<r>mm<o 

m*7i>*t h<0±X<Dm*"7Vx? h©*t£*fLT 
[»*S9l a»©^i?x? hK*fLT. -jgUtn 

stm s a«© n jr * ba>-**v m 

mm*?** noc^ mm. 

*©*:/$?** N©oy 

^li^if^fcv ■>T-^—'" ! Ic J: 9 - jntttSEfit-Cff 5 C t 
£4#mt1-5st*JS 1 *»e>»3ftS 9 ©v^Tti^-ojcE 

& 

KStfipy^R*, Xft, 

To y y # pT«a»S*»©!W«S*#»4 Lfc«*ttt» 

tiib©5*Sr-»L-C]»Ef—^te*!aRf « - 1 Sr# 



3 

mmi 2] m<t&hitm<D*"7v=9 wm. 

y*^tt3£4#Wfc4£Bfc:l3V^ 

t twa^i?i^ vmmmttstitcmco 

©If SSr^t 5ny?77-f A-©£$ 4 fitfBK: J; o T . 
WB n y ^ Sr 5 » ©Mfli fefir 5 p jx 7 7 ^ 

l» n y * L'fc^a-, p y * g#© fc o 

S *VO > a r 4 -HHTfflB P'^77-f #&t 5 ?5> 
.ff3»»*rl(BUt*rfcKJ:!t, ±B*r«©n y*g#©;fc 

ritri|W(;41-5»afl3*Jlfc1ft*fl3^7*5?a^ h©n 

4>* < 4 fcUWEJi-T^* * > «ftE»lft Stitttft© 
K©BS«3fi*©tf©PMttfifcjRt$a»«r 

stiff i©«*4, iwa-^** boAsatwwa- 
t^x* ho^-c©a*7*57x^ h<D&mm-rim2 

©*«&fft5n y *77^A'*£*t3*IR4» . 
53MI4, 

£ n y tf » - * tUfT $ * 5 fc©© 7 n ^ 7 A £fa^ L 

[*W©8BW4K9iI 
[0 0 0 1] 

[*W©*tS8fif»!f] ISSMI'/^fA 

5 rmm: * *tt«fR©d-7*^a * h fc»t« 

(T^ **©«&) (WKHfcfcBBtS. 
[0 0 0 2] 

[$£*©«] tt*©fl»««ua^>A«»fc»i7*» 

JBfc**lfcflSfc©;i-7"S?** h©p y^W^feT'tt. s 
— oto-fr-f'Jxp Me:&LTF^©Si££tp3ii©7, 
***©»«** (By*S#:£rF, *1d^b* 

4^ia) \c£z*mt>ic, ■e©t7'^x^ Mc^txft 
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®<DgX%$tt%2<DT*-tX<DWm#i (»T> ^2 

[ooo3i x s ^py^orttam tfomm 

tT* 2 n y * g*«PI© p y * M#©»£ 

[0004] ®%<ommfcihhm.<o*-? f s*t v-t 

#£cj r>*t5&ftM*l©#&fctt\ *i n y* 
Jt3lo©t7*v*x* h©&gas&fc>5$-ra&2By 
*R#&»tt*©:i-:/i>x* h fcft^Hftfc*^:*^ 

[0 0 0 5] ItOB^S^foW;! 
* h©*«:ny*t5l!lH&a8©*£lEJi. liny? 

20 s^fc.fcsiaa^t^JKif©*^*^ hus\4>* 

ffi-efcofc*, STl©By>S*fcJ:5— Offld-7*^x 

©By#»*T?«i3It'©*7*i?s^ hta^BWtcfcS 
»J*7~S>** h©&g£fToTU£5 4, t7"^x* h 

[0 0 0 6] ft. '3teH©W»*fc*s»t<5«*Hflifc 

i±, w&rt9*9 v\z.n\,x^wm. itm®* 

30 5 0 ^Jxtf, «*^s?*^ htv^iM-tt, 

x^ HuftLT, rD»4WUc^K:J:0, IL-«bt#, 

lJ: , 9'b±ffi©Ptl^llUTV^±T©t7"^xi' h© 
r 4 £f*t5„ 

[0 0 0 7] X. **7>J=9 ^4v^5^a•|i, 

#»«©Bi«tas>s» m*-7v*t h&mi-zmat 

0'bTffi©lllitJRUT^5^T©t7'i?x^ N©rt 

40 Hffi. $*7^x? h. h^©^|Ett^ 
[0008] 

i%mm&Li?ktzm mix 

WWzffit*-? h©«P©fe5t7*^x^ htoV^Tv 
^©t7"i?x;? h©PtStf©Ptlfiffi^t*^ 
©st-T^x* h4^ii«{Jifc5tt©t7'^x^ SSrS 
t*&*SMv^fc©, ^©^-7'^x:? broaOSfWS^T 
ft, %a>*rf*J*>r }• kM^mmzh 

50 «£LT, -?:©^-7*^x^ hRtft©*^*^ hfc« 
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[000 9]toT, B-^S^^fct^i^ h 

x^ HB|dr<o»^B8«asjM*L5 P ^ ^ «rA 5 d *j#c*i 
[ooio] ty^ry b/*s<mt\z)$^x 

v\, 

[oon] u»Lfc#e>, »afts*ifc*«o*^s? 

x? h*f« ! aS*L5fl»«*!Hi«>X7 l Aa«m*^-C. 12 20 

• fllSiifc*^^*^ h?-*©#B^JIIKtffilffl3&*7 
y^BSftftttt, iELfcllOoy^ItOt^ 
*0 htzoty'i?*? hk&?mmz.%5* 
Zf'sx-V h©&£, $£l©oy*£#£fi 1 o;fc? r P-fc 
*IC#LT©*fcSIHI&«fcffiffl«rSe (7***^16) i 

[0 0 1 2] fcJMHtt, »!fcS*Ufc«K©:*75?** 
h©M#p#mB*HI«*a*'*?AII* , e, loot/ 

i?x * h c*H- 5» l TO p y * § *ifc*£fc , 

=.9 hk. Z<D*7i?*? hfcSB-BBftlc^ 30 

3±T©*7s?**l*©*lc*bT, 7***©*IMMi 

[0 0 13] 

fcttft©*:^** h(Dmk®mRU*:h<i<D*7i? 

V*T\ lOOt^x^M^UO'^Ittiijjl 
S©ffil£*^x? h<D£X<D**7Vx#\>k. MIS. 40 

a-?**? bo&xomj-fv*? htommLx, 'd 

y**f?3::i***i:1-S. 

[0014] ±.w.*>y ?<»mm$, aTta"- 

vuoojI-^x^ b Hi©^i?x^ hk® 
SM-8) fc»LTny*KS)tt*4S*ifctKHi:, mm 
JS£#©f •?©*©* l©;*-:/S?x* htfAtSffltt 
gi, ^©gliot^i? hXIHr©3U ©tr^x 
' ^ h©^T©^y^x^ h©^#ilr^tr^^©os/ 50 



*77f 

[0 0 15] *LT, ^©&> h 

ft, t©^*^5?*^ F©^y^x^>^pgJiro{SVN 

©«*rt©iBi©*^*^V©*#i:-Srt545*© 
S*/i^x^ hiJ5g,o^5©-C% %vi=(-irf*J~9 bit 
vyirZtiX^ZkmfeiSilZo 
[0 0 16] X, WllOt^i^ M«iP'/^ 

fc, *©a£l©#:/^x* h©**iS#S1-5©T% * 
OClO^-^x^ hl±P5^$*l-C^3iflj3E£*l 
5„ 

[0 0 1 7] X, WE, t©*l©^J?*^ !*©«* 
•f'y^ K©-oKny^S*as«-ofc«*R:i4» *© 

8*:/s?x* h©*W^MiE;py^7r^^©^^ 

t#ft-fS©-C\'-e©a*7'^x^ httPj^SfiT^ 
[0 0 18] -It, i-7^7yh/t-^IlT1i m 

mvc&htdm<Dir7v=.t h©t asrt- ^-chsu 

7 4 *©£# fc ± 5 B'^WtD^ ttJfefe-*— 

[ooi9]x, 9'?'Cr>\-/*'-'<witn* hz>? 

7^7y\>\cid^Xfe&<D*7'i?xt H:St5n^ 
B**«R©*:/5>** Hi^T©D^^jf^#g 

Lfc l±; /£© J^rfl-JfcfeU— 
©±KR*tt/^7 J: ?>--J6LTff;bit5. 
[0 0 2 0] 

[*W©*K©J8IB] KTKi^»M©iafi©»llk:o* 

[0021] ft, BlftSitfc^s?*^ h-ett, a* 
y-^x^ h*s»45»g-|i:tt^*©^i?x^ h^7)5— 

o©»si£a«tssL#s. sot, feses©*;^ 

x^ Hi, rt*©*7i?*> h^aqSEUftv^s (ftJL 

fit) ©«*75*x* htT©*^*^ b©SJ*K«© 
**S:»«f:LTfto. 0fl*.tf, flUtffi©KH©ad-^ 
5?**h*j»* rAB'CJ -e2#p©»l©TABCj © 

ft^n*is rpQRj r% 3#aropgl© r P 

QRJ ««F-*^3?x^h** TXYZj fcf-St, 
i?x^ h TXYZJ Idfi, rABC/PQR/XYZj 

tv^a^BSfiitSI-^^^ h©*«*«#£S*i 

[0 0 2 2] tta«yffi->^T^IC*3V^-C, $>§^-7'v : x 



©ffif©xr7-7x7 bfcny*R#iSff5»**%*. 

5o * • 

[0 0 2 3] *y H7-^6C'tt, 77^77M~4 

(LAN) **r»*LTV*6. 7 7-f7>'M~4^ 
14, '>*<i1)BI*Siii!fV^#-K«f<nA*§6ei: 10 

/< 5 ^££1-5 r. i at-c § 5 j: 5 tcfro -o vs. 
[ o o 2 4 J /< 5 MfcSiifclMko*^^* 
7 h WJMSlHW-^^x^ M a, B, c^SrEtti? 
*\ **tbPMflJlHfci-^** hrt©^-f*U>»©*7' 
-7x7 hfcSESSr^tfr^ir^fciapy^K^Jbo 

*<D*7i?*9 bRvzo hm*m& 

U:fc5;*-7-7x7 b^Ds/^^-^fesrtlr^-rc-y^ 20 
77-1>£!xJcLTfBiiT't 5 J; 5K<e-oTV^5. 
[0 0 2 5] &mi\M*7i?*t bK ©$©(1) ©& 
•*fc*5*-:7Vx7" M-(l) KS*t5rtiffaE3ESr*tf7 

py?S*7-i -efWfcS*t5«fti:U-Ctt. 5f-7*-7x7 
hA-(l) g#&£A/T-#7'-7x7 hA-(l) ©Tll^* 

nt-<x) ©7*7*5? x* vu) , (d>, 

M> #7-7x7 hA-(l) hA- 

(2) aw^n, ; etie ) (c:ov>rt)ft!i^7V7^h2~ 

4 6 ©£H tr 7 7 <£ 5 ny 7 £«©${& 30 
[0 0 2 6] t»0:547*-fe^J:«oy^S*oft 

f #7-7x7 hDj % i*iai-s. 

[0 0 2 7] 4-, #7-7x7 NHl) Mt^o^I 
:*#*£l,T, iimUU5fc#7*-7x7 M-.(l) ©$ 
*7*-7x7 h^^S?x^ hKBy^S**4Cfcfc 

7 7 7-fA'££$-f5. - 40 

[0028] fau ^^UtttSiiiit^x^ 

hA-a) ^sixsBfjwbaft^^x^ hA <ommm 
mnvmvm* r ffl j , P^i*to4ct^i 

x7hA-(l) 4T?©ffiSW«l*«Ji©**«: r n j tt 

5„ 

[00 2 9t 

(A)="P(n).P(m-l).-.P(2).P(l).A-(D... ■••...* 
(A) : 77 r-f/l^S 

A-(l) iPymofcott^s^FO^S 50 
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P (i) : *7*-7x7 HA-(l)- &7#>-7x* b t LT£ 
* t #7*-7x^l>A-(i) fc#LTi*fjWWJbtt©lt 
l©gl#7*-7x7 }•©*» 

±E©4j^5n 9*77 fcfcwt^ 77^f 

^&K^SHaf?d-K r. j p|l«ig©p|« 
©&£iP1&© fmj ffl-«?*>«J 4 ©$©f y 

tKT. j ©»tt, Kffffi£©£$©B£ft fmj 

hA-(l) ©ft±ft#7-7x> hP(n)*»fe©ft 
Jft«/i«SfflRlft Tn J Sr§!^fc Tm-n J fflT-&5„. 
[0 0 3 0] #7*-7x^ hA-(l)" (COi/^aSgTji 

•»TV^5a»Sii»©WJ6tt. 6lT©4S»tt)-(l) ~(A)-(n 
+1) © d y 7 7 7 -Y A-*«#Si-ftfcE n y 7 t*5 

5. < 

[0 0 3 1] 

(A)-(l) :"P<n).-.P<2).P(l).A-(l).*.*. 
(A)-(2) :*P(n).-.P(2).P(l)....-..* >^ 
(A)-(3) :'P(n).-.P(2) "•S^S 



<A)-(n+l) :"P(n) 

:it> (A)-(l) KJSItS"*" Mu. £££ fc^tfttf © 
*#m*ft+S*a-C*!L tot, (A)-(l) tt, # 
7*-7x7 HA-(l) ©£-C©i"-#7-7x7 h©«»^**' 

fi&IC, #7**7x7 hA-(l) , &U\ #7*7x7 hA-(l) 

TVS. 

[0 0 3 2] (A)-(2) ~(A)-(n+l) 

^7-^x^ hA-(l) ©«-S^7i?x^ hOnyfi 
?74>Wm-X-b%> J£K(A)-(1) ~(A)-(n+l) ©o 
y777-<^^tfcV>T, 77^^*^**15 

tKr. j ©i:i±^T r ra j -e*>5„ (a)-(i) f±, ^-7 

•7x7 hA-(l)*fctt-e©^y-7x^ ^TOny? 
77/f*©*»T*!l, (A)-(2) ~(A)-(n+l) ft, ^7 
•7x^hA-(l) ©^^-7-7x7 h©Py777^© 
*#T*$)5., 

[0 0 3 3] N. ±fany7 77^^©^(A) £ % 
7-7x 7 hA-(l) ©n y 7 7 7 -<)W Kt C-TI2 
^■f5J;5lcutiiv\ r©#3\ (fp^77^ 

[0 0 3 4] Elilcfc^-t, ^7^7^MH*-> h 
y-^e^bt, f--^5rt©^-7v ; x7 hA-(i) \c 
d?^I*M *5fffcH, ^-7-7x7 hA-(l) *Sny7 
StLT^ft^ofca-g-ldtt, ^-7-7x7 hA-(l) fc, -t 
©^7-7x7 hA-W) »WA-(b) t» ^"7-7x7 hA- 
(1) ©«^-7>7x^ hA-(2) Srny71-5fc©t±IEP 
•7 7 7 7 ^ (A) © n y 7 7 7 A'*** S tlTSBtt 
Shi. (C©»«-s l"A-(2) . A-(l) . . j ©£«;© 
P77 77^^tofc$tl,5) 



9 

uy?&$l-l ©Ma 1 ?, SP*>, 
7-f*«W © P y * 7 7 * MO: Quyf ZfrX^Z 
Pflfc, ^7-fT>-h2^t.-!h-/'<5rtro^-/v ? 3 :^ hA~ 
(a) fcpy*E*7-2 d5feofc#-g-, :t7i?x* M- 

(a) ©£#fc£trt», fr^x* hA-(n) O^i?! 

Py^^fcajWS^J&MHlfcSftS fflqfcl/OMxtf. 

[0 0 3 51 C©p 5^7 7 4/14 (A) (OXK/977-i 
MCi.9*7*Jx.9 hA-(2) , A-W) , A-(o) Jip^ 10 

A- W ICD^ g#7~2 #&fcl§£; Py?77-i*« 
(A) ©Py;?7 74/W©W#&LT^Wf, 3j-7"i>x 

FA- (2) , A-(l) , A-W J 0*1^^77^^ 

[0 0 3 6] Jfcfc, ^?'(7yh2A>t ) ^ii' hB- 
(l) CB7?S*7-3 aMrfoftfcS&ttt, t7"^x? 

hB-d) a«oy^**u-cv^*»tixtf, hB- 

(1) , Jj-7*i>x*>B-(l) ©^^x;? hB-(3) , B- 20 

(2) aSPy^tfTfeSri^-f fB-(3) . B-(2) . B- 
(1) . J iV^7771 , ^^(B) 0>u v 97 7 4fi,jii± 

ritSivriBltSiis. p 7*5*7-3 kj:** 

■JET^-fe^&gfK BP*>, P 7*7 7 4 /14(B) ©Dj/ 
*774A'fcJ:9Pj'*3;h/tV*5Wfc, tew^-fT 

7 -f /l4 (B) © n 7 * 7 7 << /k©#£l£ £. *) a y 9 * If 

[0 03 7] ^5'f7i'h3Ht^x!/ hC-(l) (CI 30 
p 7*5*7-4 Srff5*&CI*, hc-(l) » 

P7*£ttT^*rf*ui rc-(i)\ , . j £v*$P7*' 

7 7^/^(0 ©P 7* 7 7 4 /W^SftTEitSii 

[0 0 3 8] ZLX, Byi'MH KiSSEST** 
BP*), 07^77^/14(0 ©P 7*774 

mm**?**? k rtovN-nt*»o*^i?x* h 

tr*tf r '* -fc 7, # & o fd§£, n<>77^ 
(C) OPy^77^©»i!)C"7^K-fc5/l^ 40 

[0039] ^<n® 1 <Dmm&*7?*t h A, 

B, CF>1©#;*-7^x* h£, tOBy;77-f**» 
LT, 3Et£ttL<*LfcH*H2T?*>5.' 13 

2t?ii, ^nmmm.ir-T'^x.i' hA, B/c©«ub# 

©Ptl©$i5i-7J?x7 h£Wi, ^ftefiEDBIDl, EDBI 
D2, EDBID3(EDBID : Engineering Dat'a-BaselD) ©&#T> 

XSi, 3t»2©<&#-e*s*i, fcTl©*^** h 

0%m$->- h 1 , ->-h2, ->-h 3©^-C/^^tL 50 
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[o44 o] miima&z r„ j r 3 j t-fc<5 0 

Sot, tWfev— hi, ->-h2 *>SVN|±3t» 1 , X 

x* ha, b, cfttc *si«u hxm 

1, X#2a«LTEv*fc*, £*©*7^x*h£ffi 
f ©*»#5£T'£ fcV>©-^> y * 7 7 4 /w©£*{£«& 

[0 04 1] fSj;«T©»Wt*5V^(±» *7 
i>x*hA-(2) K^itbS-BlTO^T'S??:^ hk- 
(1) Sr*t»frCtt» BfS«ff^»T TA-(2) /A- 
(1) J ©^SI-rti't-5. X, *747VM~4 
a» fe-ir--* 5 ic p y * S*X(ip y y-flHMMW8K#ai 
e>itS»fc. oy*#feXttPy*&*HM|#*©;a-7' 
^x*hi, r©*ffi*ifefcj: t) 5 taftSii 
5. 
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(54) [Title of the Invention] 

LOCK CONTROLLING METHOD ON LAYERED OBJECTS 

[Abstract] 

[Problem to be Solved] 

To provide a method for implementing lock controlling 
to lock only an object to which a lock request is issued 
and all objects that have parent-child relationship with 
the object when the lock request is issued to the object 
in lock controlling to layered objects. 

[Solution] 

In an inf ormationprocessing system environment in which 
layered objects A, B and C can be controlled, when a client 
1 issues a lock request to an object A-(l) and the objects 
A-(l) is not locked, a lock file (A) including the name of 
the object A-(l), its layer in a layer structure and the 
names of objects A- (2) that have parent-child relationship 
with the object A- (1) and are present at layers higher than 
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that of the object A- (1) is generated, and the object A- (1) , 
all the objects A- (2) that have parent-child relationship 
with the object A- (1) and are present at layers higher than 
that of the object A- (1) , and all the objects A- (I) , A- (RO) 
that have parent-child relationship with the object A-(l) 
and are present at layers lower than that of the object A- (1) 
are locked. 

[Claims for the Patent] 
[Claim 1] 

A lock controlling method on layered objects in an 
information processing system environment in which layered 
objects can be stored and controlled and control using the 
objects is possible, characterized in that 

when a lock request is issued to an object, only said 
object, to which said lock request is issued, all childobjects 
of said object which are in all layers lower than the layer 
of said object, and all parent objects of said object which 
are in all layers higher than the layer of said object are 
locked. 
[Claim 2] 

The lock controllingmethodonlayeredobjects according 
to claim 1, characterized in that 

for said object to which said lock request is issued, 
said lock controlling isperformedby generation and deletion 
of a lock file, 

wherein said lock file includes: 

- 2 - 



JPA11-85597 



first information indicating at least a layer to which 
said obj ect belongs among the layers of said layered obj ects ; 
and 

second information on a name of said object and names 
of all parent objects of said object. 
[Claim 3] 

The lock controllingmethodonlayeredobj ects according 
to claim 2, characterized in that 

said lock file further includes third information 
indicating the number of layers of a layer structure of said 
layered objects. 
[Claim 4] 

The lock controllingmethodon layeredob j ects according 
to claim 3, characterized in that 

said first, second and third information are set as 
a name or a record of said lock file. 
[Claim 5] 

The lock controllingmethodon layeredob j ects according 
to claim 4, characterized in that 

the name or the record of said lock file includes a 
character string wherein the name of said object to which 
a lock request is issued and the names of all parent objects 
of the object are arranged in the descending order from an 
obj ect at the highest layer separated by a particular symbol , 
and the name of the object to which a lock request is issued 
that is followed by said particular symbol is followed by 
the same number of said particular symbols as the number 
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of all layers lower than the layer to which the object to 
which a lock request is issued belongs; 

said first information is indicated by the order of 
said particular symbol appeared in the character string, 
wherein said particular symbol follows said object to which 
a lock request is issued; and 

said second information is indicated by each object 
name in the character string; 

an object name arranged at the end of the character 
string expresses the name of said object to which a lock 
request is issued; 

other object names arranged in the character string 
express the names of said all parent objects; and 

said third information is indicated by the total number 
of said particular symbol in the character string. 
[Claim 6] 

The lock controllingmethod on layered objects according 
to claim 2, 3, 4 or 5, characterized in that 

when a new lock request is issued, whether an object 
to which the new lock request is issued has been locked or 
not is determined by searching for said lock file indicating 
that the object is locked based on the name of the object 
to which a lock request is issued. 
[Claim 7] 

A lock controlling method on layered objects in an 
information processing system environment in which layered 
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objects can be stored and controlled and control using the 
objects is possible, characterized in that 

when a collective lock request is issued to objects, 
locking is attempted to only all child objects of each of 
objects at all layers lower than the layer to which said 
object to which a lock request is issued belongs and all 
parent objects of each of said objects at all layers higher 
than the layer to which said object to which a lock request 
is issued belongs; and 

if there is an object that cannot be locked, locking 
is not attempted to all of said ob j ect s to which a lock request 
is issued. 
[Claim 8] 

A lock controlling method on layered objects in an 
information processing system environment in which layered 
objects can be stored and controlled and control using the 
objects is possible, characterized in that 

when a collective lock request is issued to objects, 
locking is attempted to only all child objects of each of 
objects at all layers lower than the layer to which said 
object to which a lock request is issued belongs and all 
parent objects of each of said objects at all layers higher 
than the layer to which said object to which a lock request 
is issued belongs; wherein 

a locked object is excluded and only objects which can 
be locked is locked. 
[Claim 9] 
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A lock controlling method on layered objects, 
characterized in that 

whenacollective lockrequest is tobe issuedtoobjects, 
either the lock controlling method according to claim 7 or 
the lock controlling method according to claim 8 is specified 
when said lock request is issued. 
[Claim 10] 

The lock controllingmethodonlayeredobjects according 
to any one of claim 1 to claim 9, characterized in that 
lock controlling on layered obj ects in response to said 
lock request is collectively performed by a server in the 
client/server environment. 
[Claim 11] 

The lock controllingmethod on layered obj ects according 
to claim 10, characterized in that 

when a lock request to objects or a request to determine 
whether objects can be locked or not occurs at the client 
side, the request is collectively left to said server. 
[Claim 12] 

A lock controlling device on layered objects that can 
lock an object when a lock request is issued to the object 
in an information processing system environment in which 
layered objects can be stored and controlled and control 
using the objects is possible, characterized in that said 
device comprises: 

means forgenerating/deletingalockf ilef orcontrolling 
said locking by generation and deletion of a lock f ile , wherein 
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said lock file includes: first information indicating at 
least a layer to which said object belongs among the layers 
of said layered objects; and second information on a name 
of said obj ect and names of all parent ob j ects of said obj ect ; 

means for determining whether an object to which a new 
lock request is issued has been locked or not by searching 
for said lock file indicating that the object is locked based 
on the name of the object to which a lock request is issued 
when the new lock request is issued; and 

means for controlling to cause said means for 
generating/deleting a lock file to generate a lock file 
corresponding to said obj ect to which a lock request is issued 
when the object can be locked based on the determination 
from said means for determining. 
[Claim 13] 

Acomputerreadablerecordingmediumthatstoresaprogram 
for causing a computer to execute the processes of: 

whena lock request is issuedtoanobj ect inan information 
processing system environment in which layered objects can 
be stored and controlled and control using the objects is 
possible, 

generating a lock file including first information 
indicating at least a layer to which said object belongs 
amongthelayersof saidlayeredobj ects ; andsecondinf ormation 
on a name of said object and names of all parent objects 
of said object; and 
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causing exclusion of other lock requests to be performed 
by the lock file. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Thepresent inventionrelates toamethodf or controlling 
lock (access exclusion) of layered objects in information 
processing system environment. 
[0002] 

[Conventional Art] 

As one of conventional methods for controlling lock 
of layered objects in information processing system 
environment, lock (exclusion) controlling is known. With 
the lock (exclusion) controlling, when a first request to 
exclude an access including a change in descriptions of an 
object (a lock request: hereinafter referred to as a first 
lock request) is processed and a second request to exclude 
an access including a change in descriptions of the object 
(hereinaf ter referred toas a secondlockrequest) is received, 
the second lock request is rejected until the first lock 
request finishes. 
[0003] 

Among ways of locking, lock controlling to lock the 
entire layered objects in accordance with the first lock 
request and exclude the second and after lock requests; and 
controlling to lock only an object, to which a request to 
exclude an access is issued, in accordance with the first 
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lock request and exclude the second and after lock requests 

are known. 

[0004] 

With the former exclude controlling to lock the entire 
layered objects, the second and after lock requests are 
excluded from causing objects with no parent-child 
relationship with the object, to which the first lock 
request is processed to be processed, until processing on 
the object in accordance with the first lock request 
finishes. Then, the second and after lock requests have 
no choice but to wait until the processing in accordance 
with the first lock request finishes. 
[0005] 

With the latter exclude controlling to lock only the 
object, to which a lock request is issued, even when the 
processing is performed in accordance with the first lock 
request, processing in accordance with the second or after 
lock requests is available for an object other than the 
object that is processed. If an object that has 
parent-child relationship with the object that is 
processed in accordance with the first lock request is 
processed in accordance with the second or after lock 
request while the object that is processed in accordance 
with the first lock request is processed, however, the 
parent-child relationship among the objects may be 
inconsistent . 
[0006] 
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The term parent-child relationship in the 
specification of the present invention means relationship 
such as parent, grandparent, great grandparent, child, 
grandchild, great grandchild to an object. For example, 
a parent object means all the objects in the layers upper 
than that of a subject object that has relationship such 
as parent, grandparent, great grandparent to the subject 
object by inheritance. 
[0007] 

The term child object means all the objects in the 
layers lower than that of a subject object that has 
relationship such as child, grandchild, great grandchild 
to the subject object by inheritance. Thus, in the 
specification of the present invention, such terms as 
parent-child relationship, parent object, and child object 
mean the abovementioned broad senses of parent-child 
relationship, a parent object, a child object. 
[0008] 

[Problems to be Solved by the Invention] 

Neither a method for indicating the place of an object 
in the layers of ob j ects nor a method for indicating an ob j ect 
that has parent-child relationship with the subject object 
has been developed . Thus , without any method for determining 
an object that hasparent-childrelationship with the subject 
object, it has been impossible to determine an object that 
has parent -child relationship with the subject object and 
lockonlythesub j ec t ob j ectandtheob j ect thathasparent - chi Id 
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relationship with the subj ect obj ect when the sub j ect ob j ect 

is changed. 

[0009] 

Any effective and simple controlling technique to lock 
an object to which a lock request is issued and an object 
that has parent-child relationship with the subject object 
has not been established. When a lock request is issued 
to an object among layered objects, there has been no choice 
but to lock the entire layeredobj ect s at the cos t of efficiency 
in object data usage or to lock only the object to which 
a lock request is issued at the risk of occurrence of 
inconsistency inparent-childrelationship among the layered 
objects . 
[0010] 

Any effective and simple controlling technique to lock 
only an obj ect to which a lock request is issued and an obj ect 
that has parent-child relationship with the subject object 
hasnotbeenestablishedinclient/serverenvironment, either . 
[0011] 

To make the most of the stored obj ect data and improve 
theef f iciencyinthestoredobj ect datausageinan information 
processing system environment in which layered objects are 
managed, such lock controlling to make only a process, for 
which the first lock request is issued, available (allowed 
to access) exclusively to the object to which the first lock 
request is issued and an object that has parent -child 
relationship with the subject object has been desired. 
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[0012] 

Thepresent invent ionintendstoprovidelockcont rolling 
for performing exclusive access controlling only on an ob j ect 
to which a first lock request is issued and all the objects 
that have parent -child relationship with the subject object 
in an information processing system environment in which 
layered objects can be controlled. 
[0013] 

[Means for Solving the Problems] 

The present invention is characterized in that, in an 
information processing system environment in which layered 
objects can be stored and controlled and processing using 
the objects is possible, when a lock request is issued to 
an object, only the object, to which the lock request is 
issued, all child objects of the object which are in all 
layers lower than the layer of the object, and all parent 
objects of the object which are in all layers higher than 
the layer of the object are locked. 

[0014] 

The lock is controlled by the method to be described 
below. First, when a lock request is issued to an object 
that has not been locked (hereinafter referred to as a first 
object) , a lock file under a name including a position of 
the first object layer in the layer structure and names of 
the first object and all parent objects of the first object 
is generated. 
[0015] 
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When a lock request is issued to one of the child obj ects 
of the first object afterwards, parent objects of the child 
object are serially traced from the lowest layer and parent 
objects whose names match the first object name in the names 
included in the lock file are found. Accordingly, the child 
object is determined as locked. 
[0016] 

When a lock request is issued to the first object, it 
is determined that the first object is locked, as the first 
object name is in the names included in the lock file. 
[0017] 

When a lock request is issued to one of the parent obj ects 
of the first object, it is determined that the parent object 
is locked, as the parent object name is in the names included 
in the lock file. 
[0018] 

In client /server environment, a server collectively 
manages layered objects and collectively performs lock 
control ling and lock determination on the objects in response 
to a lock request issued from the client to the objects by 
generating a lock file for the lock request. 
[0019] 

When a lock request to objects or a request to obtain 
lockinformationforobjectsoccursataclientinclient /server 
environment, the request from the client to the server is 
collectively issued by packet or the like. 
[0020] 
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[Embodiments of the Invention] 

Now, an embodiment in accordance with the present 
invention will be described in detail below with reference 
to the drawings. Figure 1 is a diagram illustrating a lock 
controlling method on layered objects in client /server 
environment which is an aspect of information processing 
system environment. 
[0021] 

In the layered objects, the same object name may be 
included in a layer if their parent objects are different. 
Anobject at acertainlayerhasinf ormationonnames indicating 
parent -child relationship among objects through to a parent 
object at the top (the highest) layer that includes no object 
with the same name. Specifically, when the name of a parent 
object at the highest layer is 'ABC , the name of a child 
object of 'ABC at the second highest layer is * PQR' , and 
the name of a child object of 4 PQR' at the third highest 
layer is X XYZ' , the object X XYZ' includes object name 
information of ' ABC/PQR/XYZ' indicating the parent-child 
relationship thereof. 
[0022] 

Various aspects can be assumed for the case where a 
lockrequestf oraf irstobj ectoranobj ectthathasparent-child 
relationshipwiththef irstobjectisreceivedbef oreaprevious 
lock request or exclusive access processing on the first 
object finishes . For simplicity of the description, a case 
where a lock request is issued from clients 1 to 4 to an 
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object in layered objects A, B, C in a server 5 as shown 

in Figure 1 will be considered. 

[0023] 

A network 6 with the clients 1 to 4 and the server 5 
connected thereto forms a local area network (LAN) and the 
like . Each of the clients 1 to 4 has at least an input device 
such as a keyboard (not shown) and such output devices as 
a display, a printer and the like so that a request from 
a user can be transmitted from the input device to the server 
5 via the network 6. 
[0024] 

The server 5 can store the layered objects (layered 
objects) A, B, C and the like. When a lock request by an 
access including a change to any of the layered objects is 
issued and the obj ect is not locked, the server 5 can generate 
and store a lock file indicating that the object and objects 
thathaveparent-childrelationshipwiththeobjectarelocked. 
[0025] 

It is assumed that a lock request 7-lbyanaccess including 
a change in description of an object A-(l) at a place (1) 
in the layered objects A is issued. Those excluded by the 
lock request 7-1 include the object A- (1) , child objects 
(I) (RO) of the object A-(l) included in the layers lower 
than that of the object A- (1) and including the object A- (1) 
itself, and a parent obj ect A- ( 2 ) included in the layer higher 
than the object A-(l) . Exclusion of a lock request by an 
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access including a change issued from other clients 2 to 

4 needs to be performed on the objects. 

[0026] 

In order to perform such exclusion of a lock request 
by such an access, generation of lock files under the names 
to be described below and lock determination are used. An 
object named D will be described as 'object D' below. 
[0027] 

When a lock request is issued to the object A- (1) and 
a lock request occurs to parent objects and child objects 
of the ob j ect A- ( 1 ) as mentioned above , a lock file indicated 
by the lock file name (A) is generated. 
[0028] 

Unlike the case shown in Figure 1, here, the depth of 
layers in the layer structure of layered objects A including 
the object A- (1) is 4 m' and the relative depth of layers 
from the parent object at the highest layer of the object 
A- (1) to the object A- (1) to which the object request occurs 
is y n' . 
[0029] 

(A) = »P(n) .P(m-l) . ,-.P(2) .P(l) .A- (1) ...... ." 

(A) : lock file name to be generated 

A- (1) : the name of an object to which a lock request is issued 
P(i) : the name of parent object that has the object A-(l) 
as a child object and is present at a layer higher than that 
of the object A-(l) by i layers 
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The lock file name (A) to be generated includes the 
number of periods 1 .' as many as the depth of layers in the 
layer structure x m' . The number of periods 1 . ' included 
after the name A- (1) is *m-n' , which is the number obtained 
by subtracting the relative depth from the highest layer 
object P(n) to the object A- (1) ( n' from the number of layers 
in the entire layer structure 'm' . 
[0030] 

Whether the object A- (1) is locked or not is determined 
as below: Whenanyof the lock files named (A) - (1) to (A) - (n+1) 
shown below is present, the object A-(l) is determined as 
locked and when any of the lock files is not present, the 
object A-(l) is determined as not locked. 
[0031] 

(A)-(l) :"P(n) . ••• . P (2 ) .P(l) . A- ( 1 ).*.*..-.*. " 

(A) - (2) :"P(n) . .-.P(2) .P(l) 

(A)-(3) :"P(n) . ,-.P(2) .-. ." 

(A) -(n+1) :"P(n) .••..» 

Here, » *' included in (A) - (1) means a character string 
including a null character. Thus, (A)-(l) includes a case 
where the names of all the child objects in the object A- (1) 
are described in the place of ' * ' . Accordingly, it indicates 
that the object A- (1) and all the child objects of the object 
A-(l) are locked. 

[0032] 
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The lock file names (A) - (2) to (A)-(n+l) are the lock 
file names of respective parent objects of the object A- (1) . 
Each of the lock file names (A)-(l) to (A)-(n+l) includes 
the same number of periods 'm' . (A)-(l) is the lock 

file name of the object A-(l) or all the child objects of 
the object A-(l). (A) -(2) to (A) - (n+1) are the lock file 
names of respective parent objects of the object A-(l). 
[0033] 

The lock file name (A) may be recorded as a lock file 
record of the object A-(l) . In such a case, the lock file 
name may be decided according to a predetermined system. 
[0034] 

In Figure 1, when the lock request 7-1 is issued from 
the client 1 to the object A-(l) in the server 5 via the 
network 6 and the object A-(l) is not locked, a lock file 
of the lock file name (A) is generated and stored to lock 
the object A- (1) , the child objects A- (I) and A- (RO) of the 
ob j ec t A- ( 1 ) and the parent ob j ect A- ( 2 ) of the ob j ect A- ( 1 ) . 
(In such a case, lock files named 'A- (2), A-(l)..' are 
generated. ) 

When a lock request 7-2 is issued from the client 2 
to an object A- (HA) in the server 5 while the lock request 
7-1 is processed, i.e. , while the objects are locked by the 
lock file under the lock file name (A) , whether the objects 
are locked or not is determined based on whether a lock file 
including the name of the object A- (HA) or any of the names 



- 18 - 



JPA11-85597 



of the parent objects of the object A- (HA) is present or 
not (if the lock file is present, it is determined as locked) . 
[0035] 

When the objects A- (2) , A- (I) , and A- (RO) are locked 
by the lock file under the lock file name (A) and the lock 
request 7-2 is issued from the client 2 to the object A- (HA) , 
it is determined that the object A- (HA) is not locked on 
the condition that only the lock file under the lock file 
name (A) is present. Then, the lock files named 'A- (2), 
A-(l), A- (HA) ' are generated. 
[0036] 

When a lock request 7-3 is issued from the client 2 
to an object B- (1) next and the object B- (1) is not locked, 
lock files under the file name (B) such as x B-(3) . B-(2) . 
B- (1) ' indicating that the object B- (1) and parent objects 
B-(3) and B- (2) of the object B- (1) are locked are generated 
and stored. When another client makes an access including 
a change to any of the layered objects B while a changing 
access by the lock request 7-3 is processed, i.e., while 
the objects are locked by the lock file under the lock file 
name (B) , whether the objects are locked or not is determined 
based on whether the lock file under the lock file name (B) 
is present or not . 
[0037] 

When a lock request 7-4 is to be issued from the client 
3 to an object C- (1) and the object C-(l) is not locked, 
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a lock file under the lock file name (C) of V C- (1) . . . ' is 
generated and stored. 
[0038] 

When another client makes an access including a change 
to any of the layered objects C while a changing access by 
the lock request 7-4 is processed, i.e., while the objects 
are locked by the lock file under the lock file name (C) , 
whether the objects are locked or not is determined based 
on whether the lock file under the lock file name (C) is 
present or not . 
[0039] 

Figure 2 is a diagram illustrating Figure 1 in detail 
by specifying the layered objects A, B and C and their lock 
file names . In Figure 2 , parent object names at the highest 
layers of the layered objects A, B and C are described by 
the names of EDBID1, EDBID2, EDBID3 (EDBID: Engineering 
Data-Based ID) respectively, obj ect names at the layers lower 
than those of the layered objects A, B and C are described 
by Document 1 and Document 2 respectively, and the object 
names at the lowest layers are described by Sheet 1 , Sheet 
2 and Sheet 3, respectively. 
[0040] 

The depth of the layer structure x m' is v 3' . Each of 
the layered objects includes object sheets 1, 2 and the like 
and each of the layered objects A, B and C includes an object 
document 1 and an object document 2. If the lock files are 
simply named as Sheet 1, Sheet 2 or Document 1, Document 
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2, the object cannot be identified. Thus, a name indicating 
all the names traced to the parent object at the highest 
layer is described as the lock file name. 
[0041] 

In the description below, the child object A-(l) at 
alayerimmediatelylowerthanthatof theobjectA- (2) included 
in the object A- (2) is described as 'A- (2) /A- (1) ' including 
the relationship between the layers. When a lock request 
or a request to obtain lock information is sent from the 
clients 1 to 4 to the server 5, the object to be locked or 
the object for which the lock information is to be obtained 
is reported to the server 5 in the notation. 
[0042] 

First, in the layered objects A, the object document 
2 at the second layer is to be subject to the lock request 
7-1. Thus, a lock request is issued to the object of 

'EDBIDl /Document 2' . 

[0043] 

As a result, whether the object of 4 EDBIDl/Document 
2' is locked or not is checked by the examination method 
to be described later. When the object is found to be not 
locked, a lock file under the lock filename ' EDBID1 . Document 
2 . . ' is generated according to the abovementioned notation 
and the objects of 'EDBIDl' , 'EDBIDl/Document 2', 
* EDBIDl/Document 2/Sheet 1' and 'EDBIDl/Document 2/Sheet 
2' are locked. 
[0044] 
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When the lock file ' EDBID1 . Document 2. . . ' is created 
in such a manner, the four objects in a dot ted line a ( 1 EDBID1 ' , 
»EDBID1 /Document 2', ' EDB ID 1 /Document 2/Sheet 1', and 
, EDBIDl/Document2/Sheet2' )arelocked. Whether theobj ects 
are locked or not can be determined by a lock state determining 
method to be described later. 
[0045] 

Next, in the layered objects B, the object sheet 2 at 
the lowest layer is to be subject to the lock request 7-3. 
Thus, alockrequestisissuedtotheobjectof 'EDB:^ /Document 
1/Sheet 2' . 
[0046] 

As a result, whether the object of 'EDB]^ /Document 
l/Sheet 2' is locked or not is checked by the examination 
method to be described later. When the object is found to 
be not locked, a lock file under the lock file name 1 EDBID2 . 
Document 1. Sheet 2.' is generated in the abovementioned 
manner and the objects of ' EDBID2 ' 'EDBID2 /Document 1' , and 
'EDBID2 /Document l/Sheet 2' are locked. 
[0047] 

When the lock file is created in such a manner, the 
three objects in a dotted line b ( *EDBID2 ' , » EDB ID2 /Document 
1', and x EDBID2 /Document l/Sheet 2') are locked. Whether 
the objects are locked or not can be determined by a lock 
state determining method to be described later. 
[0048] 
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Further, in the layered objects C, the object EDBID3 
at the highest layer is to be subject to the lock request 
7-4. Thus, a lock request is issued to the object of 4 EDBID3 ' . 
[0049] 

As a result, whether the object of 1 EDBID3 ' is locked 
or not is checked by the examination method to be described 
later. When the object is found to be not locked, a lock 
file under the lock file name * EDBID3 . . . ' is generated in 
the abovementioned manner and the objects of ' EDBID3 ' , 
1 EDBID3 /Document 1 ' , ' EDBID3 /Document 2 ' , 1 EDBID3 /Document 
l/Sheet 1 ' , 1 EDBID3 /Document l/Sheet 2 ' and ' EDBID3 /Document 
2/Sheet !• are locked. 
[0050] 

When the lock file is created in such a manner, the 
six objects in a dotted line c that are all objects in the 
layered objects C ( ' EDBID3 ' , 'EDBID3 /Document 1', 
'EDBID3 /Document 2' v EDBID3 /Document l/Sheet 1', 
4 EDBID3 /Document l/Sheet 2', and * EDBID3 /Document 2/Sheet 
1' ) are locked. Whether the objects are locked or not can 
bedeterminedbya lock statedeterminingmethodtobe described 
later. 
[0051] 

Now, examination on whether an object is locked or not 
will be described. In the case of the layered objects A, 
the ob j ects in the dotted line a are locked by the lock request 
7-1 issued from the client 1. Here, it is assumed that another 
client 2 or the like issues a request to examine whether 
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alockrequest hasbeenissuedtotheobj ect of x EDBIDl/Document 
2 ' in the layered obj ects A or the ob j ect of * EDBIDl/Document 
2' of the layered objects A is locked (a lock information 
obtainment request) . 
[0052] 

(1) First, whether a lock file ' EDBIDl/Document 2 ' under 
the name 1 EDBID1 . Document 2.*.' or a child object thereof 
is present or not is examined. 

(2) Next, whether a lock file of a parent object of 
'EDBIDl/Document 2' named 4 EDBID1 . . . ' is present or not is 
examined . 

[0053] 

(3) When no lock file is found at the examinations at 
(1) and (2) , it is determined that the object is not locked. 
When at least a lock file is found at the examination at 
(1) or (2), it is determined that the object is locked. 
[0054] 

In the case of the layered objects B, it is assumed 
that the objects in the dotted line b are locked by the lock 
request 7-3 issued from the client 2, and another client 
1, 3 or the like issues a lock request or a request to obtain 
lockinformationto , EDBIDl/Document2/Sheet2' of thelayered 
objects B. 
[0055] 

In such a case, lock determination is performed on 
'EDBIDl/Document 2 /Sheet 2' . 
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(1) First, whetheralockf ileof 'EDBID2/Documentl/Sheet 
2' itself under the name ' EDBID1 . Document 2. Sheet 2.' is 
present or not is examined. 

[0056] 

(2) Next, whether a lock file of a parent object of 
'EDBID2 /Document l/Sheet 2' named 'EDBID2 . Document 1..' 
or 'EDBID2...' is present or not is examined. 

(3) When no lock file is found at the examinations at 
(1) and (2) , it is determined that the object is not locked. 
When at least a lock file is found at the examination at 
(1) or (2), it is determined that the object is locked. 
[0057] 

In the case of the layered objects C, it is assumed 
that the objects in the dotted line c are locked by the lock 
request 7-4 issued from the client 3, and another client 
1, 2 or the like issues to the object of 1 EDBID3 ' of the 
layered objects C, a lock information obtainment request 
of whether a lock request has been issued or the object of 
*EDBID3 ' of the layered objects C is locked. 
[0058] 

In such a case, lock determination is performed on 
v EDBID3 ' . 

(1) Whether a lock file named 1 EDBID3 .*.*.' is present 
or not is examined. 

(2) When no lock file is found at the examination, it 
is determined that the object is not locked. When at least 
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a lock file is found at the examination, it is determined 

that the object is locked. 

[0059] 

»*' in the above description means a character string 
including a null character. Figure 3 is a flowchart of a 
lock controlling operation performed at the server 5. At 
step SI , names of ob j ects that are to be sub j ect to the current 
lock request that is issued from any of the clients via the 
network 6 (hereinafter referred to as target object) are 
accepted at the server 5 . 
[0060] 

At step S2, whether the accepted target objects are 
present in the server 5 or not is examined. At step S3, 
whether the target objects are present in the server 5 or 
not is determined based on the result of the examination 
performed at step S2 . When the target objects are present 
in the server 5, the process proceeds to step S4 . When the 
target objects are not present in the server 5, the process 
proceeds to step S7 . 
[0061] 

At step S4, examination on whether the target objects 
are locked or not is performed by using lock determination 
according to a method for determining whether the lock file 
described with reference to Figure 2 is present or not on 
the name of the accepted target object and the names of all 
the lock files currently present. As a result of the 
examination, when the target objects are locked, the process 
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proceeds to step S7, and when the target objects are not 

locked, the process proceeds to step S5 . 

[0062] 

At step S5, a lock file for performing lock controlling 
in response to the current lock request is generated, as 
the examination performed at step S4 shows that no locked 
object is found in the target objects to be subject to the 
lock controlling in response to the current lock request. 
[0063] 

At step S6, lock controlling on the target object that 
was described with reference to Figure 2 is processed in 
response to the current lock request. At step S7, whether 
the target object has been successfully locked or not is 
reported to the client that issued the current lock request 
via the network 6 . 
[0064] 

Figure 4 is a flowchart of lock controlling performed 
by the server 5 from the viewpoint of the client when the 
lock request accepted at step SI shown in Figure 3 intends 
to two or more target ob j ects anda lock request is col lectively 
issued for objects at the third layer that have the same 
parent object names in the first and the second layer in 
a three layered objects. 
[0065] 

Two modes such as ALL mode and POSSIBLE mode are prepared 
for a collective lock request issued to two or more objects. 
In the All mode, in order to ensure that all the objects 
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have been locked, lock on all the objects is cancelled when 
at least an object cannot be locked. In the POSSIBLE mode, 
only the objects that can be locked is locked. 
[0066] 

At step Sll, a collective lock request is issued from 
any of the clients to four objects in the server 5 
( 1 EDB ID 5 /Document l/Sheet 1' , 1 EDBID5 /Document l/Sheet 2' , 
4 EDBID5 /Document l/Sheet 3' and 1 EDBIDS/Document l/Sheet 
5') . The processes performed at steps SI to step S5 shown 
in Figure 3 are performed in response to the collective lock 
request at the server 5 . 
[0067] 

Step S12 shows a case where the processes performed 
at steps SI to S5 show that all the target objects are not 
locked, and accordingly, a lock file is generated for all 
the target ob j ect s andall the target obj ects are successfully 
locked. 
[0068] 

Step S14 shows a case where the collective lock request 
has been processed in response to the result of step S12 
where all the target objects are successfully locked. Step 
S13 showsacasewhereonlyanobject ( ' EDBID5 /Document l/Sheet 
3' ) is unsuccessfully locked as that object has been locked 
so that a lock file was not generated for that object. In 
such a case , selection on whether to stop processing to change 
the objects without locking all the objects, or to lock only 
the objects that can be locked and change only the objects 
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is performed according to the lock mode set by the user. 
In the case shown at step S13, the process proceeds to step 
S15orS16accordingtothelockmodespecif iedwhenacollective 
lock request is issued. 
[0069] 

Step S15 is the process performed when the user selected 
the POSSIBLE mode, in which only the objects that are locked 
in response to the current lock request ( l EDBID5/Document 
1/Sheetl', ' EDBID5 /Document l/Sheet 2' , ' EDBID5 /Document 
l/Sheet 5' ) have been locked except for the object that is 
unsuccessfully locked 1 EDBID5 /Document l/Sheet 3'). 
[0070] 

Step SI 6 is the process performed when the user selected 
the ALL mode, in which lock on the successfully locked target 
objects ( * EDBID5 /Document l/Sheet 1', 1 EDBID5 /Document 
l/Sheet 2', 1 EDBID5 /Document 1 /Sheet 5 ' ) is released, i.e., 
a lock file that has been generated for the target objects 
is deleted so that the current collective lock is cancelled. 
[0071] 

As mentioned above, Figure 4 shows that a case where 
a collective lock request is issued to two or more objects 
can be addressed: Two modes such as ALL mode and POSSIBLE 
mode are prepared for a client for ensuring that all the 
target objects have been locked. In the All mode, whole 
of the target objects are not locked when at least an object 
cannot be locked. In the POSSIBLE mode, only the objects 
that can be locked is locked. 
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[0072] 

Figure5isablockdiagramof asysteminwhichacont rolling 
server 5 controls lock management in an integrated fashion 
(generation, deletion of the lock file, lock information 
obtainment) in the client/server environment. A lock 
information obtainment request 10 issued from the client 
1 and a lock request issued from the client 3 are sent to 
the controlling server 5. The requests 10 and 11 are 
collectively processedby the controlling server 5 according 
to the lock controlling method of the embodiment, and a lock 
file is generated on the controlling server 5 (in the case 
of the lock request 11) . In this manner, lock management 
on the layered objects can be performed in an integrated 
manner on the client/server environment without causing 
inconsistency among the objects that have parent-child 
relationship . 
[0073] 

It is assumed that an object A is desired to be updated 
by using an editor or the like at the client 1. In such 
a case, the lock information obtainment request 10 is issued 
to the controlling server 5 to obtain lock information on 
the object. 
[0074] 

When the controlling server 5 receives the lock 
information obtainment request 10, it determines whether 
the obj ect A is locked or not . The determination is performed 
by checking whether the lock file of the object A and objects 
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that have parent-child relationship with the object A is 
present or not . The controlling server 5 returns the 
determination to the client 1. 
[0075] 

If the returned determination tells that the object 
A is locked, the client 1 can access the object A only in 
a reading mode. If the returned determination tells that 
the object A is not locked, the client 1 can access the object 
A in an updating mode as well as the reading mode. 
[0076] 

When the client 1 accesses the object A in the updating 
mode, the object A needs to be locked so that the object 
A is not updatedby another access during the update performed 
by the client 1. For that purpose, the client 1 needs to 
send a lock request to the controlling server 5. 
[0077] 

In response to the lock request, the controlling server 
5 generates a lock file of the object A on the controlling 
server 5 . After the lock file of the object A is generated, 
the object A can be freely updated at the client 1. 
[0078] 

When no object needs to be locked after the object A 
has been updated by the client 1, the client 1 sends a lock 
release request for the object A to the controlling server 
5 . In response to the lock release request, the controlling 
server 5 deletes the lock file of the object A. 
[0079] 
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The procedure shown above includes the steps of sending 
the lock information obtainment request 10 for the object 
A to the controlling server 5 by the client 1 and receiving 
the determination obtained at the controlling server 5 by 
the client 1 at first, and sending the lock request by the 
client 1 on the condition that the object A is not locked. 
The first step of sending the lock information obtainment 
request 10 and receiving the determination may be omitted 
and the lock request 11 may be sent at first as the lock 
request 11 is sent from the client 3 as shown in Figure 5. 
[0080] 

The reason that the lock request can be sent first is 
that , the controlling server 5 determines whether the obj ect 
to which the lock request is issued is locked or not each 
time it receives the lock request 11, decides whether or 
not to lock the object to which the lock request is issued 
based on the determination, and returns the information on 
whether the object has been successfully locked or not to 
the client side. 
[0081] 

Figure 6 shows a case where a collective lock request 
is sent to the controlling server 5 in the form of packet 
information 9 to reduce the traffic load on the network when 
a collective lock request is issued for the abovementioned 
objects at the clients 1 to 4. 
[0082] 
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In the case shown inFigure 6, apieceof packet information 
9 includes a lock request command 9-0 indicating that the 
packet information is information on the lock request to 
the server 5, lock mode information 9-1 in which a lock mode 
selected from the POSSIBLE mode and the ALL mode by the user 
isset, delimiters 9-2, 9-4, 9-6, 9-8, 9-9, andname information 
9-3, 9-5, 9-7 on objects at respective layers each of which 
is inserted in the space separated by the delimiters. 
[0083] 

Target objects at the third layer in the three layered 
objects to which a lock request is issued ( 1 EDBID/Document 
ID/Sheet 1', 1 EDB ID/Document ID/Sheet 2', 
'EDBID/Document ID/Sheet n' ) are made common in the first 
layer and the second layer of the packet information 9 and 
sent in the form of 'lock mode:¥n: EDBID : ¥n: document ID: 
¥n: sheet 1, sheet 2, sheet n: ¥n: ¥n: ' . 

[0084] 

If only one of the first objects to which the collective 
lock request shown in Figure 4 is issued 4 EDBID5 /Document 
1/Sheet 1' (an object at the third layer in the three layer 
structure) is included in the packet, it is described as 
'lock mode: ¥n : EDBID5 : ¥n : Document 1 : ¥n : sheet 1'. 
Packets need to be created for the sheets 2, 3 and 5 of the 
other objects respectively and serially sent out to the 
controlling server 5. When the four objects to which a 
collective lock request is issued at step Sll shown in Figure 
4 are collectively sent, they are described as 'lock mode: 
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¥n : EDBID5: ¥n : document 1: ¥n: sheet 1, sheet 2, sheet 
3, sheet 5' , as they are the same up to the 4 EDBID5 / document 
1 ' . Thus , only one packet needs to be sent to the controlling 
server 5 . That can reduce the traffic load on the network 
6. 

[0085] 

The sent packet information 9 is converted into such 
forms as ' EDBID/ document ID/sheet 1', 4 EDBID/document 
ID/sheet 2' , ... ' EDBID/document ID/sheet n' each of which 
indicates each object at the controlling server 5, subject 
to lock controlling for each object. When lock files are 
to be generated, the abovementioned forms that indicate the 
objects are further converted into forms that indicate the 
lock file names of the objects, and the lock files under 
those names are generated. 
[0086] 

When each client collectively sends information on 
objects to which a lock request is issued to the server 5 
in the form of packet information 9 in the abovementioned 
manner, the traffic load on the network 6 can be reduced. 
[0087] 

Figure 7 is a block diagram of an embodiment in which 
the program for implementing the lock controlling method 
on layered objects in the information processing system 
environment according to the embodiment is stored in the 
storage . 
[0088] 
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An information processing device 21 , which corresponds 
to the server 5 shown in Figure 1 and Figure 5, is a device 
that can perform information processing such as a mainframe , 
a workstation or a personal computer. The information 
processing device 21 includes a storage 24 that can store 
aprogram (data) 26 for causingthe lock controlling according 
to the embodiment to be performed, a display 23 that functions 
as an output device that can output what is stored, aprocessing 
result and the like, a medium driving device 25 for driving 
a transportable storage medium 31, and an input device, a 
processing device and the like (not shown) . 
[0089] 

A program (data) provider 41 is connected with the 
informationprocessingdevice21viaacircuit51 . Theprogram 
(data) provider 41 can transfer a program (data) 42 stored 
therein to the storage 24 of the information processing device 
21 via the circuit 51 and store the program (data) 42 as 
the program (data) 26. 
[0090] 

The transportable storage medium 31 stores a program 
or data that is processed in the inf ormat ionprocessing device 
21 such as a CD-ROM 32 that stores a program (data) 34 or 
a floppy disc 3 3 that stores aprogram (data) 35, for example. 
When the transportable storage medium 31 is inserted into 
the medium driving device 25 of the information processing 
device 21 and the programs (data) 34, 35 are read by the 
medium driving device 25, the programs (data) 34, 35 can 
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be stored in the storage 24 of the information processing 
device 21 as the program (data) 26. 
[0091] 

Whether a program (data) is originally theprogram (data) 
42 that is sent from the program (data) provider 41 or the 
program (data) that is stored as the program (data) 34 from 
the CD-ROM 3 2 or the program (data) 3 5 from the floppy disc 
33 in the transportable storage medium 31, it is finally 
executed as the program (data) 2 6 stored in the storage 24 
of the information processing device 21. Thus, the program 

(data) can be equally treated without limited by the medium 
that stores the program (data) . 

[0092] 

[Advantage of the Invention] 

According to the present invention, only a first object 
to which a lock request is issued and a second object that 
hasparent-childrelationshipwiththef irstobjectare locked 
among layered objects. Therefore, any access request to 
an object that has no parent-child relationship with the 
first object is enabled thereafter. That enables effective 
access exclusion (lock management) that does not lower access 
efficiency to the objects. 

[0093] 

Further, only a parent object and a child object that 
are required to be locked are locked. Thus, when another 
lock request occurs to an object that has parent-child 
relat ionshipwi than object that isprocessedbyalockrequest, 
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logical and simple lock controlling (exclusive controlling) 
is available without leading any inconsistency to the 
relationship between the objects. 
[0094] 

Also, when either parent object or child object of an 
object has been locked among objects to which a collective 
lock request is issued, whether to cancel lock on all the 
objects to which the lock request is issued or to lock only 
unlocked objects can be selected. That makes the lock 
controlling flexible. 
[0095] 

As a server collectively controls lock controlling on 
layered objects in a client/server environment, simple lock 
controlling is performed in the client /server environment 
without leading any inconsistency due to a change among the 
objects. As lock requests are collectively received from 
a client to objects in the form of packets, a transmission 
load in the network can be reduced. 

[Brief Description of the Drawings] 

[Figure 1] 

Figure 1 is a diagram showing the entire configuration 
of a client/server system according to an embodiment of the 
present invention. 
[Figure 2] 

Figure 2 is a diagram illustrating a lock controlling 
method of layered objects according to the embodiment. 
[Figure 3] 
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Figure 3 is a flowchart illustrating lock controlling 
performed at a server. 
[Figure 4] 

Figure 4 is a flowchart illustrating lock controlling 
performed in ALL mode and POSSIBLE mode when a collective 
lock request is issued for objects. 
[Figure 5] 

Figure 5 is a diagram showing a method for collectively- 
managing lock information performed by a server in the 
client/server system. 
[Figure 6] 

Figure 6 is a diagram showing an example of packet 
information form taken in a collective lock request to the 
server. 
[Figure 7] 

Figure 7 is a diagram illustrating the configuration 
of a program for the embodiment of the present invention 
stored in a storage to be executed. 
[Description of Symbols] 

I to 4 client 

5 server 

6 network 

7-1 to 7-4 lock request 

9 packet information 

10 lock information obtainment request 

II lock request 

A, B, C layered objects 
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(A), (B) , (C) lock file name 



- 39 - 



JPA11-85597 



Figure 1 
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#5 LOCK FILE 
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Figure 2 

#1 FIGURE ILLUSTRATING LOCK CONTROLLING METHOD OF LAYERED 
OBJECTS ACCORDING TO THE EMBODIMENT 
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#11 LOCK FILE NAME: EDBID1 . DOCUMENT 2.. 
#12 DOTTED LINE b 
#13 DOCUMENT 1 
#14 DOCUMENT 2 
#15 SHEET 1 

SHEET 2 

SHEET 1 

#16 LOCK FILE NAME: EDBID 2. DOCUMENT 1: SHEET 2. 
#17 DOTTED LINE C 
#18 DOCUMENT 1 
#19 DOCUMENT 2 
#2 0 SHEET 1 

SHEET 2 

SHEET 1 

#21 LOCK FILE NAME: EDBID 3... 

#22 OBJECT TO WHICH LOCK REQUEST IS ISSUED 

#23 OBJECT BEING LOCKED 

Figure 3 

#1 FLOWCHART OF LOCK CONTROLLING AT SERVER 

#2 START 

#3 END 

51 ACCEPT OBJECT NAME 

52 SEARCH FOR OBJECT NAME 

53 DOES OBJECT NAME EXIST? 

54 DOES LOCK FILE EXIST? 

55 GENERATE LOCK FILE 
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56 LOCK CONTROLLING PROCESSING 

57 REPORT WHETHER LOCK REQUEST IS SUCCESSFULLY DONE OR 
NOT 

Figure 4 

#1 FLOWCHART OF COLLECTIVE LOCKING OF OBJECTS 
#2 POSSIBLE MODE 
#3 ALL MODE 

#4 EDBID 5 /DOCUMENT 1 /SHEET 1 
EDBID 5 /DOCUMENT 1 /SHEET 2 
EDBID 5 /DOCUMENT 1/ SHEET 3 
EDBID 5 /DOCUMENT 1/ SHEET 5 

511 COLLECTIVE LOCK REQUEST 

512 SUCCEEDED IN LOCKING ALL 

513 FAILED IN LOCKING ONLY EDBID 5 /DOCUMENT 1/ SHEET 3 

514 COLLECTIVE LOCKING COMPLETED 

515 LOCKING COMPLETED IN ONLY EDBID 5 /DOCUMENT 1/ SHEET 1, 
EDBID 5/DOCUMENT 1/ SHEET 2, EDBID 5/DOCUMENT 1/ SHEET 5 

516 RELEASE LOCKING ON EDBID 5/DOCUMENT 1/ SHEET 1, EDBID 
5/DOCUMENT 1/ SHEET 2, EDBID 5/DOCUMENT 1 /SHEET 5 AND CANCEL 
COLLECTIVE LOCKING 

Figure 5 

#1 FIGURESHOWINGCOLLECTIVEMANAGEMENTONLOCKINFORMATION 
BY SERVER 

#2 LOCK FILE GROUP (A) , (B) , (C) 
#3 OBJECTS A, B, C 
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1-3 CLIENT 

5 CONTROLLING SERVER 

6 NETWORK 

10 LOCK INFORMATION OBTAINMENT REQUEST 

11 LOCK REQUEST 

Figure 6 

#1 FIGURE SHOWING PACKET INFORMATION COLLECTIVELY LOCKED 
TO SERVER 

#2 COLLECTIVE LOCK REQUEST OCCUR 

#3 CLIENT 1 OR 2 OR 3 . . . . SIDE 

#4 SERVER 5 SIDE 

9 PACKET INFORMATION 

9-0 LOCK REQUEST COMMAND 

9-1 LOCK MODE 

9-5 DOCUMENT ID 

9-7 SHEET 1, SHEET 2, SHEET n 

Figure 7 

#1 INSERT 

21 INFORMATION PROCESSING DEVICE 
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25 MEDIUM DRIVING DEVICE 

26 PROGRAM (DATA) 

31 TRANSPORTABLE STORAGE MEDIUM 
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34, 3 5 PROGRAM (DATA) 

41 PROGRAM (DATA) PROVIDER 

42 PROGRAM (DATA) 
51 CIRCUIT 
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